A conjecture on the Hausdorff dimension for Markov attractors of disjoint hyperbolic iterated function systems was given by Ellis and Branton. This paper proves the conjecture and generalizes the result to more general cases.
Introduction
In [2] Ellis and Branton have discussed the Hausdorff dimension of attractors of disjoint hyperbolic iterated function systems. The main results of [2] are THEOREM 
A. (Ellis and Branton) Let A be the attractor of a disjoint hyperbolic iterated function system (X; T u ..., T n ). Suppose that s t d(x, y) < d(TiX, T t y) < s t d(x, y)
Vx, y € X, 1 < i < n for some constants 0 < s, < s, < 1. Then [2] On Hausdorff dimension for attractors 217 Ellis and Branton showed that the conjecture is true in some special cases. In this paper we shall prove that the conjecture is true in the general case and extend the result in the case when M is not primitive and when not all T t 's are contractions. The main result of this paper is
THEOREM B. (Ellis and Branton) Assume that (X; T u ... ,T n ) is the same as in Theorem A, and M is a primitive Markov transition matrix, A M is the

THEOREM. Suppose that M is a Markov transition matrix with at least one non-zero eigenvalue, and that (X, T u ..., T n ) is a disjoint iterated function system such that sid(x, v) < d(T,x, T t y) < s t d{x, y)
and 0 < Si < Si < 1 . In Section 2 we review the notions of iterated function systems and some results we will use. In Section 3 we will give the proof of the conjecture in the case M is irreducible. In the Section 4 we will generalize the result to the case M is reducible. In the last section we consider the situation when not all the 7) 's are contractions.
This paper is a part of my Ph. D work under the supervision of Professor G. Brown in the University of New South Wales. I should like also to thank Professor C. Sutherland for his kind help. DEFINITION 1. An iterated function system (X; T x ,..., T n ) is a compact metric space, X, together with continuous maps 7] X i-»-X.
Preliminaries
We say (X; T u ..., T n ) is hyperbolic if there exists a constant 0 < s < 1 such that
d(T iX , T t y) < sd(x, y)
Wx,y€X,
For a hyperbolic iterated function system (X;T U ... ,T n ),a subset A of X is called the attractor of the system if for all x e X (see [5] ).
If the attractor A of a hyperbolic iterated function system (X; T u ... ,T n ) satisfies T, (A) f] Tj(A) = 0 when i ^ j , then the system is called disjoint. 
Then, under the metric d defined above, E^ is a closed, therefore compact, subspace of ( £ + , d). Q. Yin [5] Obviously, a primitive matrix is irreducible. For an irreducible non-negative matrix M, we have the following Frobenius Theorem (see [4] ). In this paper we use \\M\\ to denote the maximal modulus of eigenvalues of M. 
Proof of the conjecture
In this section we give a proof of the conjecture when M is irreducible. That is, we will prove
THEOREM 1. Suppose that (X; T\, ..., T n ) is a disjoint hyperbolic iterated function system satisfying s t d(x, y) < d(TjX, T t y) < s t d{x, y)
V i j e X , 1 < / < n, In order to prove Theorem 1, we need to consider E+. Now we define another metric d' on E+ by 
Now we have proved Proposition 1.
If we use s, instead of s t and u instead of /, we obtain the same result. For the proof of Theorem 1, we also need the following lemma (see [6] ).
LEMMA. Let X,Y be two metric space with a map f : 1^7 , and S, c be positive constants. Then we have
Now we can prove Theorem 1. Since the limit on the right hand side is independent of x, f is well defined. By disjointness we have 
m->oo m-»oo
We have a' e T ik+l (A), ft' e 7} t+I (A), so that rf(fl\ ft') > C .
Hence J(a, ft) > s h s h ... s ik d(a', ft') > s it s h ... s ik c = cd'{\, j)' '.
Applying the first part of the lemma (8 -I"
) we know
On the other hand, using the second part of the lemma (8 = u~l) and the result of Proposition 1 when 5, is instead of s, and u instead of/, we obtain
The proof is completed.
Generalization
Now we assume that M is reducible. At first we suppose that
where is countable, we denote the related composite maps as 7 (1), 7 ( 2 ) 
= sup {dim(T(i)(A M2 ))} = dim(A M2 )
. 
Not all 7^'s need to be contractions
Feiste showed in [3] that for an iterated function system ( X; T\,..., 7" n ), if it is cyclically contracting with respect to an irreducible Markov transition matrix M, the Markov attractor A M exists. We will show that the result of Theorem 2 holds in this case. DEFINITION NOTE ADDED IN PROOF. The technique used in the proofs of Theorem 1 and 3 can also be applied to fractals constructed with sofic systems (see [1] ). Let 
.,s N ).
Details of the proof of the theorem will appear in my Ph.D thesis.
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